The National Nutrition Survey in Japan (J-NNS), an annual nationwide sur vey on nutrition and diet of the Japanese people, is reviewed. J-NNS was started in the Tokyo Metropolitan area in 1945 following the end of World War II. The survey area was gradu ally expanded and became nationwide in 1948. The current survey obtains data from more than 12,000 persons of approximately 5,000 randomly selected households. The survey consists of three parts: a physical examination, a dietary intake survey and a dietary habit questionnaire. The physical examination includes anthropometric measurements and a blood test, the dietary intake survey examines nutrient/food intake with a semi-weighed recording method, and the dietary habit questionnaire monitors nutrition/diet-conscious ness and dietary habits. In this review, the aim and brief history of the survey are outlined in the first section. The following section, explains its administrative framework, target popula tion, sampling method, annual schedule and question items, focusing on their historical transition. Then the findings of the J-NNS are summarized, which highlights annual changes in the intake of energy, macronutrients, micronutrients and food groups. The cur rent findings of the dietary habit questionnaire are also given in brief.
Outline of the National Nutrition Survey in Japan 1. Objectives
The current aim of the National Nutrition Survey, Japan (J-NNS) is to provide information on the food and nutrient intake of the Japanese people for researchers concerned with the relationships between health and nutrition and for the national policy makers for health promotion.
Brief history
The J-NNS has been conducted annually in Japan since 1945, when immediately after the end of World War II, food shortage was severe enough to cause mal nutrition in many Japanese. The J-NNS was begun to monitor the nutritional quality of the diets of Japanese people in order to provide information necessary for ac quiring food supplies from foreign countries. At first, the survey only covered the Tokyo area, and then the area covered was gradually expanded and became na tionwide in 1948 (excluding Okinawa until 1972). In 1952 , the Nutrition Improvement Law was enacted, which specifies J-NNS objectives and implementations. As the Japanese food conditions gradually improved, the aim of the survey shifted from ensuring food assis tance to improving the diet, physique and health of the Japanese population. During the subsequent economic reconstruction period (1950) (1951) (1952) (1953) (1954) (1955) (1956) (1957) (1958) (1959) (1960) and high eco nomic growth periods (1960) (1961) (1962) (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) , which had a sig nificant influence on the socio-economic environment and dietary lives of the Japanese people, the food and nutritional conditions in Japan improved dramatically. An increasing number of people began to suffer from ill health such as obesity and anemia, possibly caused by inadequate nutritional intake. In order to cope with such changes in food and health conditions, the J-NNS underwent a major revision in 1972, in which diagnos tic tests were abolished and blood tests and surveys on dietary habits were introduced.
Today, national nutrition surveys are expected to col lect basic information required for the prevention of dis ease and health promotion as well as for nutritional im provement. The J-NNS was revised in 1995 to address this recent demand. In this revision, individual-based data collection was introduced, which has enabled analyses stratified by sex and age.
Methods of National Nutrition Survey in Japan 1. Administrative framework
The Office for Life-Style Related Diseases Control (OL SRDC) of The Ministry of Health, Labor and Welfare of Japan (MHLW) is in charge of budgeting, planning and supervising the J-NNS, and delegates management of the survey to the governments of prefectures and sev eral major cities. The survey itself is carried out by local public health centers. The National Institute of Health & Nutrition (NIHN) has been in charge of collecting and checking the data since 1999; this work was performed by the Statistics and Information Department of the MHLW until then. The OLSRDC is responsible for ana * E -mail: matumura@nih.go.jp Fig, 1 . Annual change in the number of participants of the J-NNS , lyzing the data and publishing an annual report. The NIHN manages a public database of the J-NNS available on the Internet (http;//www.nih.go.jp/eiken/english/ index.html).
Target population
The population of the J-NNS has been expanded sev eral times. It originally comprised about 3,500 house holds (about 30,000 persons) living in Tokyo in 1945, was expanded to four cities and 19 prefectures in Feb. 1946, expanded to 29 prefectures in May in the same year and to nationwide, 46 prefectures, in 1948. Fi nally, Okinawa Prefecture was added in 1972. The re sultant population of 47 prefectures throughout the na tion has continued unchanged since then, except in 1995, when the survey in Hyogo Prefecture was can celed because of the Great Hanshin Earthquake.
Sampling methods
The respondents are selected in a two-stage cluster sampling scheme. In the first stage, 300 regional health center areas are selected randomly from a total of about 1,000 areas so that the selected areas are distributed throughout all 47 prefectures. The 1,000 areas are de fi ned by the annual report of another national survey, "Comprehensive Survey of Living Conditions of th e
People on Health and Welfare." In the second stage, 20 or fewer households are selected within each regional area. As a result, a total of 6,000 or fewer households comprise the sample on a household basis, and the per sons constituting the households comprise the sample on an individual basis. The number of J-NNS partici pants on a household basis is decreasing year by year (Fig. 1) . Since the number of persons included in each household is also decreasing, the number of partici pants on an individual basis shows a downward trend as well.
Schedule
The changes made to the annual schedule of the sur vey are summarized in Table 1 . From 1946 to 1954, the survey was conducted four times per year, each of which was 3d long. Annual average values for intake were the arithmetic means across the four periods. In 1964, the number of surveys per year was reduced to one, and this has continued unchanged since then. What should be noted is the month(s) in which the sur vey was conducted. From 1946 to 1963, the survey was conducted in Feb., May, Aug. and Nov. Thereafter, the survey has been conducted in Nov., except in the pe riod from 1965 to 1971, when the survey was in May. The length of the survey period has also changed. It was originally 3d long, was extended to 5d between 1964 and 1971, returned to 3d between 1972 and 1994, and finally shortened to 1d in 1995 . Thus, much atten tion should be paid to the fact that the annual schedule and length of the survey period(s) have been different throughout the years, especially when the intake of sea sonal food is analyzed.
5.Question items
Physical examination.
The physical examination is comprised of diagnostic testing of physical symptoms, anthropometric measurements, blood pressure meas urement, blood test, an interview on lifestyle and meas urement of physical activity. The diagnostic testing of physical symptoms formerly included tests for anemia, angular cheilosis, tendon reflex, edema and so on, which aimed to monitor the prevalence of nutritional deficiency in Japanese people. In light of the improve ment of dietary and nutritional conditions in Japan, all the diagnostic tests were removed from the J-NNS in Table 1 . The transition in the annual schedule and sampling methods of the J-NNS.
1972. The current anthropometric measurements con sist of height and weight for individuals one year of age and older. The anthropometric measurements included chest and sitting height until 1973, and subcutaneous fa t thickness between 1972 and 1995 except in 1974. The current blood test is conducted for individuals 20yr of age and older. Examined are hemoglobin and red blood cell count, total cholesterol, HDL cholesterol, total protein, blood sugar and triglycerides, all of which have been included as test items since 1989 or 1991. The interview on lifestyle started in 1986 for individu als 20yr of age and older. It monitors the use of antihy pertensive medication, smoking, alcohol intake and ex ercise habit. The physical exercise measurement counts the number of steps in a day using a pedometer for indi viduals 15yr of age and older. The blood test and inter view on lifestyle were added to the J-NNS to provide in formation necessary for the prevention of lifestyle-re lated diseases.
Dietary intake survey. The dietary intake survey monitors the characteristics of household members (name, sex, birth year and month, age, status of preg nancy or lactation, type of occupation and physical ac tivity level), meal intake conditions (meals cooked at home, meals eaten outside home and meals skipped) and dietary intake status (the description of each menu, the description and quantity of each food item, the quantity of waste, the distribution of food among the household members). A semi-weighed recording method is employed. A representative person is selected fr om each household and he/she is asked to weigh the amounts of each food before and/or after preparation, and amounts wasted or left, and to record those amounts as well as how the food or dish is shared by the household members. If weighing a food is difficult (e. g. restaurant meals), the representative person is asked to record portion sizes. Staff dietitians from the local pub lic health center visit respondent households, provide guidance on how to fill in the questionnaire, check the records and correct inadequate points if any. The quan tity of food intake is calculated from the recorded di etary intake status, and then the quantity of nutrient intake is calculated from the quantity of food intake based on food composition tables. The changes made to the food composition tables used for the J-NNS are shown in Table 2 Table 2 . The transition of food composition tables and the classification of tomato in the J-NNS . Annual change in energy intake.
nual change of nutrient intake is analyzed. In addition, the definition of food groups is partly different over the years. A typical example is the classification of tomato (Table 2 ). Tomato was classified as "fruit (citrus)" until 1963, as "other vegetables" from 1964 to 1983, and as "green and yellow vegetables" from 1984 . Another ex ample is mushroom, which was formerly classified as "other vegetables" and was separated as "mushrooms" in 1971 (see Table 4 ). Another point to notice is the in troduction of individual-based data collection in 1995.
Since then food and nutrient intake on an individual basis has been calculated using a proportional distribu tion method and analyzed by sex and age group. Dietary habit questionnaire. This questionnaire monitors the diet-consciousness and dietary habits of the Japanese people. It includes the questions, "How often are you concerned about your diet or nutrition in terms of improving your health?," "How often in a week do you skip breakfast?," "How often in a week do you eat meals outside of your home?," and so on. While the dietary intake survey provides information on the quantitative aspects of dietary life, the dietary habit questionnaire focuses on the qualitative aspects. Question items included in this questionnaire are re vised annually to reflect the social circumstances at the time.
Current Findings of the National Nutrition Survey in Japan
In this section, the results of the J-NNS from 1946 to 2000 are summarized with an emphasis on the annual changes in nutrient/food intake, and the result of the dietary habit questionnaire in 2000 is also summa rized. Many other reports of the J-NNS are available in epidemiological and nutritional literature (1-7).
Nutrient intake
Energy. From a socio-economic standpoint, the 20th century and later history of Japan can be divided into four periods; (i) the privation period (up to 1950),
(ii) the reconstruction period (1950) (1951) (1952) (1953) (1954) (1955) (1956) (1957) (1958) (1959) (1960) , (iii) the high economic growth period (1960) (1961) (1962) (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) , and (iv) the low economic growth period (after 1975). During the privation period, particularly before 1935, the Japanese people relied too much on their staple food (i. e., steamed rice). Steamed rice contributed to more than 80% of their energy intake, though it supplied much vegetable protein (35-40g/d) as well as carbohy drates. The J-NNS started immediately after the end of the World War II (1945), which corresponds to the final phase of the privation period. As illustrated in Fig. 2 , en ergy intake per capita per day in Japan jumped up from approximately 1,900 to 2,100 kcal during the postwar phase of the privation period. It kept the same level dur ing the subsequent reconstruction period, increased rapidly again during the high economic growth period, started to decrease after the peak of 2,287 kcal in 1971, and continued to decrease during the low economic growth period (see Table 3 for details). The energy in take per capita per day was 1,948 kcal in 2000, which means that Japanese people, on average, consume an adequate intake of energy. However, detailed analyses showed that there was considerable variation in energy intake among households; 23.6% of the households consume at least 20% more than the required level and 10.9% of the households consume at least 20% less than the required level, suggesting the existence of ex cess and lack of energy intake.
Regarding the nutritional composition of energy in take, the percentage of energy obtained from carbohy drates has been continuously decreasing. It was 80.7% in 1949, but 57.5% in 2000. In contrast, the percent age of energy intake obtained from fat has been increas ing. It was 6.9% in 1949, and then after a continuous increase, it went over the upper limit of adequate value (25%) in 1988. Though the increasing trend seems to have slowed down in the past several years, it still re mains at a high level (26.5% in 2000). Continuous at tention should be paid to this phenomenon since an ex Total fat intake per capita per day was around 15g in the late 1940s, but increased rapidly during the high economic growth period (1960) (1961) (1962) (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) , reaching 58.6 g in 1983, and has remained at the same high level to date ( Table 3 ). The ratio of animal, plant and fish sources accounting for fat intake is approximately 4: 5:1. Regarding the composition of fat intake in terms of fo od group, the percentage of grains decreased until around 1990, while that of animal and milk increased during the same period. Changes in this area seem to have subsided in recent years.
Carbohydrate intake per capita per day shows a clear decreasing trend (Table 3) . It was about 400g in the late 1940s, dropping below 300g in 1984, and reach ing 266g in 2000, which can be mainly accounted for by the reduced intake of rice.
Micronutrients. Calcium intake per capita per day kept increasing until 1983 (from 253 to 580mg), showed a temporary decrease, and is now fluctuating at around 570mg (Table 3) . This may be a slightly under estimated value since it does not consider the recent in creased intake of calcium-enriched foods. It is certain, however, that the calcium intake of Japanese people still does not meet the required level of 600mg/d. Regarding the composition of calcium intake in terms of food group, the proportion of milk and dairy products is increasing, while that of fish and shellfish such as small fr y is decreasing. Since milk and dairy products are rich in fat as well as calcium, it is desirable to consume more small fry, seaweeds, green and yellow vegetables, and beans instead of relying on milk.
The data on salt intake calculated from sodium in take is available from 1973 (Table 3 ). It gradually de creased until 1987, reaching its lowest level of less than 12g per capita per day. After that it increased until 1995 and has been decreasing slowly since then. In spite of the recent decreasing trend, the recommended amount of salt intake, 10g/d/person has not yet been met. Geographically, salt intake is higher in the eastern part of Japan than in the western part. The result of analyses by prefecture is summarized elsewhere (6) . Many epidemiological studies have shown that a high salt intake is associated with a high incidence of hyper tension, increasing the risk of circulatory diseases such as stroke and cardiovascular heart disease as well as in creasing the risk of gastric cancer. Therefore, it is impor tant to keep salt intake at an adequate level for the pre vention of such diseases.
Food intake
Grains. The intake of rice gradually increased dur ing the reconstruction period (1950) (1951) (1952) (1953) (1954) (1955) (1956) (1957) (1958) (1959) (1960) , reaching about 364g/d/person around 1960, but took a down ward turn after that, dropping below 200g in 1989, and reaching 160.4g in 2000 ( Table 4 ). The intake of wheat was fluctuating below 70g/d/person until 1971, but since then it has been fluctuating around 90 g/d/person. The intake of total grains increased until about 1950, and has been continuously decreasing since. This decrease in grain intake is one of the main causes of the downward trend of carbohydrate energy intake, and furthermore, is associated with the upward trend of the fat energy intake. In order to realize an e ff ective reduction of energy intake from fat, it is essential to consider a balance between grain and fat intake. Ve getables and fruit. The intake of green and yellow vegetables is continuously increasing, while the intake of other vegetables is fluctuating after peaking in 1946 (Table 4 ). An analysis by age group shows that people over 50yr of age tend to consume more vegetables. Vegetables are rich in carotene, the precursor of vita min A, and are relatively rich in vitamin C, vitamin B6 and folic acid. They are also a good supply source of cal cium, iron and potassium. The adequate intake require ment of vegetables is considered to be over 350g/d/per son (containing over 120g green and yellow vegeta bles), which is higher than the average intake of total vegetables by Japanese in 2000 (276.0g/d/person). Therefore, further measures should be taken to increase vegetable intake in Japan. The intake of fruit reached its peak in 1975, decreased after that, and is showing suns of leveling oft in recent years.
There seems to have been a sudden change in the in take of vegetables and fruit in 1972 (see Table 4 ). A sim ilar change was seen in the intake of other food groups such as fats and oils and meats. The cause of this sud den change is unknown. One possibility is that it is re lated to the new survey schedule started in that year (see Table 1 ).
Fats and oils. The intake of fats and oils showed so rapid an increase during the high economic growth pe riod (around 1970) and comprised 25% of the total fat intake, though it seems to have leveled off after that. An analysis by age group shows that younger people tend to consume a large amount of fats and oils.
Animal food. The intake of animal food except milk and dairy products (i.e., meats, eggs, fish and shellfish) increased along with the postwar economic growth, but around 1973, the rise began to show signs of slow ing down. In contrast, the intake of milk and dairy products maintained a stady rise even after 1973, 18.4% 'not so often' and 5.4% ' never.' An analysis by age group shows that a larger ratio of young people are distributed in the latter two answers, while larger a ratio of older people are distrib uted in the first two. An analysis by sex shows that fe males tend to be more nutrition/diet conscious than males. These results suggest the necessity to promote individual attention to nutrition and diet, and to popu larize adequate knowledge, especially among young people.
Nearly 30% of the male respondents eat meals out side home at least once a day, according to the J-NNS in 2000. Relying on restaurants or boxed meals from stores generally tends to cause excess fat and salt intake and insufficient intake of vegetables, minerals, vitamins and fiber. Though there are official standards of nutri tion labeling for restaurant meals and processed food, Future of the National Nutrition Survey in Japan At present, revision of the Nutrition Improvement Law is under consideration so that it will cover not only nutrition and dietary life but also other lifestyles and health promotion. Based on this revision, J-NNS may be revised into a broader survey to monitor various aspects of Japanese peoples' lifestyles.
